Confocal microscopy: principles and applications to the field of reproductive biology.
Confocal microscopy allows analysis of fluorescent labeled thick specimens without physical sectioning. Optical sections are generated by eliminating out-of-focus fluorescence and displayed as digitalized images. It allows 3-dimensional reconstruction (XYZ) and time-analysis (XYT), thus providing unique chance to link morphology with cell function. Since images are obtained by scanning, excess illumination of the specimen and quick decrease of the fluorescent signal are avoided. Resolution obtained with a Laser Scanning Confocal Microscopy (LSCM) is theoretically better than that of a conventional microscope. The preparation of the specimen may be based on standard techniques, such as immunocytochemistry applied to fixed cells, or on staining of living cells, following the use of different fluorescent probes at the same time (colocalization). In our laboratory, we use the LSCM system Fluoview version 2.1 (Olympus) to study reproductive biology of animals and humans. We work on stainings of oocytes and blastocysts (mouse, bovine, human), and human ovarian tissues. We study mitochondrial distribution, cortical granule migration, calcium oscillations and spindle quality to link culture conditions and oocyte quality. Staining of F-actin is used to check transzonal projections (in zona pellucida) or to detect abnormalities following experimental treatment. Blastocyst quality is analyzed in sequential optical sections for microfilament organization and counting of total cell number (staining with phalloidin (actin) and picogreen (DNA). Trophectoderm and inner cell mass distribution (differential staining), apoptotic cells (TUNEL method) and viable cells (live/dead test) are also evaluated. Confocal imaging can be helpful for rapid determination of follicle density (staining with AM Calcein) and follicle morphology (picogreen) in ovarian cortical biopsies. The current review describes the principles of confocal microscopy and illustrates its applications to the field of reproductive biology by a large collection of pictures.